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Amended to change the designation of SABS standards to SANS 
standards and to update referenced standards. 
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Amended to update referenced standards. 



Foreword 

This South African standard was approved by National Committee SABS SC 147A, Water - Water 
sampling and analysis, in accordance with procedures of the SABS Standards Division, in 
compliance with annex 3 of the WTO/TBT agreement. 

This document was published in April 2010. 

This document supersedes SANS 6048:2005 (edition 2.1). 

A vertical line in the margin shows where the text has been technically modified by amendment No. 2. 
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Water — Chemical oxygen demand 



1 Scope and field of application 

This standard specifies a method of determining the chemical oxygen demand (COD) in water and 
wastewater. 

The method is applicable to the determination of COD in the concentration range 20 mg/L to 
700 mg/L. 

In natural water and wastewater, the COD value is a realistic measure of the theoretical oxygen 
demand, i.e. the amount of oxygen consumed in total chemical oxidation of the organic 
constituents. In these cases, oxidation is estimated to be 95 % to 100 % complete. 

Certain industrial effluent may exhibit lower COD values than expected if they contain pyridine and 
related compounds since these are not oxidized to an appreciable extent by means of this 
procedure. 

Oxidation of halides present in the sample is avoided by complexing with mercuric (II) sulfate. In 
highly saline samples where the chloride concentration of the test portion is in excess of 

2 000 mg/L, positive interference may be attributable to partial oxidation of the chloride. 

Reduced inorganic species such as nitrites, sulfides, iron (II), etc., are oxidized and may cause 
positive interference if they are present in significant quantities. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For 
dated references, only the edition cited applies. For undated references, the latest edition of the 
referenced document (including any amendments) applies. Information on currently valid national 
and international standards can be obtained from the SABS Standards Division. Amdt 1 

SANS 111 /ISO 835, Laboratory glassware - Graduated pipettes. Amdt 1 ; amdt 2 

SANS 1 1 2/ISO 648, Laboratory glassware - Single volume pipettes. Amdt 1 

SANS 1 1 5/ISO 385, Laboratory glassware - Burettes. Amdt 1 ; amdt 2 

SANS 128/ISO 1042, Laboratory glassware - One-mark volumetric flasks. Amdt 1 

SANS 3696/1 SO 3696, Water for analytical laboratory use - Specification and test methods. 
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3 Principle 

The test portion is refluxed for 2 h in a strongly acidic dichromate solution, using silver sulfate as a 
catalyst and mercuric sulfate as a masking agent. The dichromate is partially reduced by the 
oxidizable material present in the sample. The remainder of the dichromate is titrated with 
ammonium iron (II) sulfate and the COD value calculated from the amount of dichromate reduced. 

The half-reaction for the reduction of dichromate is: 

Cr207^" + 14H^ + 6e" = 2Cr^^ + 7H2O 
The remaining dichromate is titrated with a standard volumetric ammonium iron (II) sulfate solution: 

Cr207^" + GFe^" + 14H^ = 6Fe^^ + 2Cr^^ + 7H2O 

The equivalence point is indicated by the sharp colour change from blue-green to red as the ferroin 
indicator undergoes reduction from the iron (III) to the iron (II) complex. 

4 Reagents 

NOTE Unless otherwise specified, only use water that complies with the requirements of SANS 3696 and 
reagents of analytical reagent grade. 

4.1 Potassium dichromate, standard reference solution, c(1/6 K2Cr207) = 0,250 mol/L. 

Dissolve 12,259 g of potassium dichromate, previously dried at 105 °C ± 2 °C for 2 h and cooled in 
a desiccator, in water and dilute to 1 000 mL in a volumetric flask. 

4.2 Ammonium iron (II) sulfate, standard volumetric solution, c[(NH4)2 Fe(S04)2-6H20] = 
0,1 mol/L. 

4.2.1 Preparation 

Dissolve 39,2 g of ammonium iron (II) sulfate hexahydrate in approximately 800 mL of water. 
Slowly add, while stirring, 20 mL of sulfuric acid (see 4.3) to the solution and allow to cool. 
Dilute to 1 000 mL in a volumetric flask and standardize as described in 4.2.2. 
Standardize daily thereafter. 

4.2.2 Standardization 

Pipette 10,0 mL of potassium dichromate solution (see 4.1) into a 250 mL flask and dilute to 
approximately 70 mL with water. 

Slowly add, while stirring, 30 mL of sulfuric acid (see 4.3) and allow to cool. 

Add 2 or 3 drops of ferroin indicator (see 4.5) and titrate with the ammonium iron (II) sulfate solution 
to the equivalence point, which is indicated by a sharp change from blue-green to red. 
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The concentration, expressed in moles per litre, of the ammonium iron (II) sulfate solution is given 
by the formula 

10,0x0,25 



V 

= M 
V 

where 

10,0 is the volume of potassium dichromate solution used, in millilitres; 

0,25 is the concentration of potassium dichromate, c(1/6 K2Cr207), solution, in moles per 
litre; 

V is the volume of ammonium iron (II) sulfate solution consumed, in millilitres. 

4.3 Sulfuric acid 
Concentrated {d at 25 725 °C = 1 ,84). 

4.4 Sulfuric acid/silver sulfate reagent 

Add 10 g of silver sulfate (Ag2S04) to 1 L of sulfuric acid (see 4.3) and stir. 
Allow to stand for 2 d for complete dissolution. 

4.5 Ferroin indicator solution 

Dissolve 1,485 g of 1,10-phenanthroline monohydrate and 0,695 g of iron (II) sulfate heptahydrate 
(FeS04-7H20) in water and dilute to 100 mL in a volumetric flask. 

4.6 Mercury (II) sulfate (HgS04). 

5 Apparatus 

5.1 Reflux apparatus, consisting of a flask or tube, of approximately 250 mL capacity, with a 
ground glass neck connected to an air-cooled or water-cooled condenser. 

5.2 Heating mantle, hotplate or other heating device, capable of bringing the reaction mixture to a 
boil within 10 min. 

5.3 Glassware. Where applicable, only use burettes, pipettes and volumetric flasks that comply 
with the requirements for class A items as specified in SANS 111, SANS 112, SANS 115 and | 
SANS 1 28, as relevant. Amdt 1 ; amdt 2 

6 Procedure 

NOTE Unless otherwise specified, only use water that complies with the requirements of SANS 3696. 

6.1 Place 0,4 g of mercury (II) sulfate (see 4.6) in the reflux flask. 

6.2 Pipette 20,0 mL of the sample, or 20,0 mL of a suitable dilution of the sample, into the flask 
and mix. 
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NOTE If the test portion contains more than 40 mg of chloride, add more mercury (II) sulfate to maintain an 
HgS04:CI ratio of 10:1. 

6.3 Pipette 10,0 mL of potassium dichromate solution (see 4.1) into the flask. 

6.4 Slowly add, while stirring, 30 mL of sulfuric acid/silver sulfate reagent (see 4.4). 
CAUTION: Ensure that mixing is complete to avoid localized superheating. 

6.5 To avoid bumping, add some pumice granules or glass beads or a boiling rod. 

6.6 Immediately attach the flask to the condenser and reflux for 2 h on the heating device. 

6.7 Remove the flask from the heating device and allow to cool with the condenser still attached. 

6.8 Wash down the inside of the condenser flask walls with water, diluting the mixture to 
approximately 100 mL. 

6.9 Mix the contents of the flask and allow to cool. 

6.10 Add 2 or 3 drops of ferroin indicator solution (see 4.5) and titrate with ammonium iron (II) 
sulfate solution (see 4.2) to the equivalence point, which is indicated by a sharp change from blue- 
green to red. 

6.11 Repeat steps 6.1 to 6.10, using 20,0 mL of water as a sample blank in place of the sample 
aliquot in 6.2. 

7 Expression of results 

The chemical oxygen demand, expressed as O2 in mg/L, is given by the formula 
{V^ - V^) X c X 8 000 

where 

Vq is the volume of sample aliquot, in millilitres; 

\/i is the volume of ammonium iron (II) sulfate used in blank titration, in millilitres; 

V2 is the volume of ammonium iron (II) sulfate used in sample titration, in millilitres; 

c is the exact concentration after standardization of the ammonium iron (II) sulfate, in moles 
per litre. 



©SABS 



SABS - Standards Division 

The objective of the SABS Standards Division is to develop, promote and maintain South African 
National Standards. This objective is incorporated in the Standards Act, 2008 (Act No. 8 of 2008). 

Amendments and Revisions 

South African National Standards are updated by amendment or revision. Users of South African 
National Standards should ensure that they possess the latest amendments or editions. 

The SABS continuously strives to improve the quality of its products and services and would 
therefore be grateful if anyone finding an inaccuracy or ambiguity while using this standard would 
inform the secretary of the technical committee responsible, the identity of which can be found in 
the foreword. 
Tel: +27 (0) 12 428 6666 Fax: +27 (0) 12 428 6928 

The SABS offers an individual notification service, which ensures that subscribers automatically 
receive notification regarding amendments and revisions to South African National Standards. 
Tel: +27 (0) 12 428 6883 Fax: +27 (0) 12 428 6928 E-mail: sales(a)sabs.co.za 

Buying Standards 

Contact the Sales Office for South African and international standards, which are available in both 

electronic and hardcopy format. 

Tel: +27 (0) 12 428 6883 Fax: +27 (0) 12 428 6928 E-mail: sales(a)sabs.co.za 

South African National Standards are also available online from the SABS website 

http://www.sabs.co.za 

Information on Standards 

The Standards Information Centre provides a wide range of standards-related information on both 

national and international standards, and is the official WTO/TBT enquiry point for South Africa. The 

Centre also offers an individual updating service called INFOPLUS, which ensures that subscribers 

automatically receive notification regarding amendments to, and revisions of, international 

standards. 

Tel: +27 (0) 12 428 6666 Fax: +27 (0) 12 428 6928 E-mail: info(a)sabs.co.za 

Copyright 

The copyright in a South African National Standard or any other publication published by the SABS 
Standards Division vests in the SABS. Unless exemption has been granted, no extract may be 
reproduced, stored in a retrieval system or transmitted in any form or by any means without prior 
written permission from the SABS Standards Division. This does not preclude the free use, in the 
course of implementing the standard, of necessary details such as symbols, and size, type or grade 
designations. If these details are to be used for any purpose other than implementation, prior written 
permission must be obtained. 

Details and advice can be obtained from the Senior Manager. 

Tel: +27 (0) 12 428 6666 Fax: +27 (0) 12 428 6928 E-mail: info(a)sabs.co.za 



